
1

Scaffolding in Regenerative Medicine

- an industrial viewpoint

CIRM / RMC Webinar
September 12, 2011

Deepak Jain, PhD
SVP, Bioprocess Research & Development

Tengion Inc.



2

Scaffolding in Regenerative Medicine

- an industrial viewpoint

Synopsis

 Overview on Scaffolds in Regenerative Medicine

 Designing Scaffolds

 Scaffolds Applications to Neo Organs

 Urinary system organs

 GI organs

 Issues and  Challenges

 Product development

 Regulatory
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Scaffolding in Regenerative Medicine
Overview

Regenerative medicine is a rapidly evolving interdisciplinary
field in health care that translates fundamental knowledge in
biology, chemistry and physics into materials, devices, systems
and therapeutic strategies, including cell-based therapies, which
augment, repair, replace or regenerate organs and tissues.*

Regenerative medicine is the "process of replacing or
regenerating human cells, tissues or organs to restore or
establish normal function“**.

Regenerative medicine products typically are composed of cells and/or
biomaterials. Cells provide biological cues in cell therapy products.
Biomaterials (scaffolding) are used to provide structural and functional
cues in tissue engineering applications. Cells and biomaterials provide
a combination of biology and structure in the regeneration of tissues or
organs.

* Source: ARM website

** Wikipedia
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Scaffolding in Regenerative Medicine
Current Paradigm

Types of Biomaterials

 Natural

 Synthetic

 Biodegradable

 Permanent 

 Implantable – solid, shape and structure

 Injectable – fluid, gel
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Scaffolding in Regenerative Medicine
Natural Scaffolds

Natural Materials

 Proteins such as collagen or fibrin

 Polysaccharides like chitosan, alginate 

 Glycosaminoglycans like hyaluronic acid, possibly in combination with cross 

linking agents

 Decellularized tissue like SIS

Challenges: 

 Availability

 Removing undesirable biological contaminants

 Lot-to lot variation – Quality Control

 Decellularization, crosslinking – alteration of native properties

 Immunogenicity
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Synthetic Degradable Materials

 Polylactic acid (PLA) - degrades within the human body to form lactic acid

 Polyglycolic acid (PGA) - degradation mechanism is similar to that of PLA, 

but a faster rate of degradation

 Polycaprolactone (PCL) - degradation mechanism is similar to that of PLA, 

but a slower rate of degradation

Scaffolding in Regenerative Medicine

Synthetic Scaffolds

Challenges: 

 Biocompatibility issues

 Immunogenicity

 Resorption rates

 Degradation issues – toxic compounds, consistency, 

 Manufacturing contaminants

 Environmental effects
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Scaffolding in Regenerative Medicine
- Summary

Scaffolding in Regenerative Medicine

 Biomaterials are a key element in the development of 

Regenerative Medicine Products

 Scaffolds have been shown to be effective in creating Neo-

organs and Neo-tissues

Key Issues and Challenges

 Biomaterials/Scaffold Selection

 Manufacturing Scaffolds

 Regulatory issues
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